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INTRODUCTION 
 The safety of eggs and egg products is at present time 
one of the priorities of the institutions that deal with health 
risks and foodborne diseases. Angelovičová et al. (2012, 
2013 a,b) and Medveď and Angelovičová (2010) 
examined hygienic, nutritional and health quality aspects 
of broiler chickens, laying hens as well as eggs.  
 Microbial contamination on the shell eggs is one of the 
major factors to indicate egg quality, affecting the level of 
exogenous microbial contamination in the egg contents 
(Englmaierová and Tůmová, 2007). Cwiková and 
Nedomová (2014)  assessed  the microbiological quality 
of egg liquid products. Statistical analysis showed 
(p >0.05) no correlation between seasons and microbial 
counts for any of the egg substances investigated.  
 It poses a fundamental problem in the production of eggs 
intended for consumers (Dev et al., 2013), particularly 
regarding the total aerobic count and contamination with 
Gram-negative bacteria from the family 
Enterobacteriaceae (Németh et al., 2011). Salmonella has 
long been recognised as an important zoonotic pathogen of 
economic significance in animals and humans. More than 
2500 serovars of zoonotic Salmonella exist and the 
prevalence of the different serovars changes over time (e.g. 
S. Typhimurium). Non-typhoidal Salmonella enterica 
infection is one of the leading causes of gastrointestinal 
illness, responsible for several million human cases and 
thousands of deaths worldwide each year (Clarkson et al., 
2010).  
 Today, reliable identification of many serotypes is 
performing by different analytical methods, from 
microbiological and biochemical ones (Mirmomeni et al., 
2009) up to the DNA based (Žiarovská et al., 2013). 
 The common reservoir of Salmonella is the intestinal 
tract of a wide range of domestic and wild animals which 
result in a variety of foodstuffs covering both food of 
animal and plant origin as sources of infections (Latimer 
et al., 2008).  
 When specific control programs are performed, 
variations in the progress of these programs might follow 
a geographic pattern, leading to spatial heterogenity. 
However, climate may affect maintenance and 
transmission of Salmonella, and wildlife may act as 
a source of infection. Under these circumstances and 
considering that information on geographical location is 
available, spatial analysis can be considered as a key step 
in epidemiology. The objectives include generating 
hypotheses on the risk factors and on processes underlying 
the transmission of infections (Nabila et al., 2010). 
 In this regard, since 1 January 2008 Slovakia has 
implemented the National control program of Salmonella 
infections in laying hen flocks (Gallus gallus) producing 
eggs for human consumption. It monitors the incidence of 
Salmonella in rearings and their possible transfer to table 
eggs. This program is mandatory throughout the territory 
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ABSTRACT 
Since 2008, Slovakia has implemented the National control program of Salmonella infections in laying hen flocks. This 
program requires the farm operators to monitor and investigate the invasive types of Salmonella (S. Enteritidis and 
S. Typhimurium) according to STN ISO 6579. The aim of this study was to perform a microbiological examination of dust 
and chicken droppings samples of laying hens in the Trenčín region for the presence of Salmonella by Horizontal method 
according to STN ISO 6579: 2002, to compare results with the statistics across Slovakia and selected EU countries and to 
evaluate the impact of official controls of salmonellosis in animals and humans.  In the years 2009 – 2013 in the Trenčín 
region, 730 samples of dust from the conveyor belts and droppings of laying hens were taken to determine the prevalence of 
Salmonella in individual rearings. In these years, the incidence of positive samples was found from 0% to 29.17%. For the 
period from 2009 till 2013 was reported 22833 salmonellosis cases in human population of Slovakia, while in the Trenčín 
region it was 2636. Five-year EU-trend (2009 – 2013) showed a statistically significant decrease of salmonellosis occurence 
(with a mean reduction of 12% per year). The Wilcoxon signed-rank test was performed in order to provide in-depth 
epidemiological assessment of salmonellosis cases in Trenčin region in relation to selected characters: etiological agens, 
transmission mechanism, age, location as well as seasonality of infection. 
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of Slovakia at all commercial rearings of laying hens of 
domestic fowl (Gallus gallus) producing eggs for human 
consumption and those eggs placed on the markets. The 
aim is to reduce the incidence of Salmonella Enteritidis 
and Salmonella Typhimurium (including monophasic 
Salmonella Typhimurium strains with the antigenic 
formula 1,4, [5], 12: i:-) in adult laying hens of Gallus 
gallus, which is determined as an annual reduction of 
positive flocks of adult laying hens by at least 10%, if the 
prevalence in the preceding year was less than 10%. 
Eradication program is evaluated annually. 
 The legal basis of the national control program are: Act. 
39/2007 Coll. on veterinary care, Regulation (EC) No 
2160/2003, Government Regulation No 626/2004, 
Commission Regulation (EU) No. 517/2011, 
Commission Regulation (EC) No. 1177/2006. 
 Slovakia is actively involved in the Early Warning 
Response System (EWRS) in the case of epidemiological 
situation emergency in the EU. The aim of the system is a 
rapid exchange of information on the incidence of 
infectious diseases and epidemics that have the potential to 
spread beyond countries where they start respectively, or 
may be a threat to the population of the EU or are rare and 
interesting in professional view. Slovakia cooperates in 
international activities in the area of foodborne diseases 
and zoonoses with the WHO, EFSA, and also in particular 
with the European Centre for Disease Prevention (ECDC) 
in Stockholm at the European level. In addition to sending 
data to the TESS (The European Surveillance System) is 
managed as the task under a special program of the 
European Food and Waterborne Diseases (FWD). Based 
on the FWD program, European network of special 
Epidemiological Information System (EPIS, since 2006) 
for the FWD was established in Slovakia. EPIS network is 
involved in the solutions of so-called "urgent inquires," 
what is a signal of possible threats of international 
epidemics. ECDC teams distribute the data to all member 
states including Slovakia. FWD monitors the surveillance 
of 6 priority diseases (salmonellosis, campylobacteriosis, 
VTEC-E. coli, yersiniosis, listeriosis and shigellosis) and 
partially 10 other diseases. 
 
MATERIAL AND METHODOLOGY 
 The aim of the study was to perform the microbiological 
examination of dust and chicken droppings samples of 
laying hens in the Trenčín region for the presence of 
Salmonella by Horizontal method according to STN ISO 
6579: 2002, to compare results with the statistics of 
Slovakia and selected EU countries and to evaluate the 
impact of official controls of salmonellosis in animals and 
humans. In the Trenčín region during the years  
2009 – 2013, totally  730 samples of dust from the 
conveyor belts and droppings of laying hens were taken to 
determine the prevalence of Salmonella in individual 
rearings.  
 Epidemiological analysis of reported cases of 
salmonellosis was based on factual material that was 
obtained from the following sources: 
 The Epidemiological Information System (EPIS) in 
Slovakia  
 The Community Summary Report on Trends and 
Sources of Zoonoses and Zoonotic Agents in the 
European Union by EFSA. 
 We performed epidemiological analysis of reported cases 
of salmonellosis in the Trenčín region (Slovakia) for the 
period from 2009 till 2013, resp. 2000 till 2014 in relation 
to the selected characters: etiological agent, transmission 
mechanism, age, location and seasonality of infection. 
 Statistical evaluation of the results were performed in the 
program Tanagara 1.4.43. (Rakotomalala, Lyon, France). 
Based on the parameters arised from our results we chosed 
the Wilcoxon signed-rank test which is a non-parametric 
statistical hypothesis test. 
 
RESULTS AND DISCUSSION 
 Since 2008, Slovakia has implemented the National 
control program of Salmonella infections (S. Enteritidis a 
S. Typhimurium) in laying hen flocks (Gallus gallus) 
producing eggs for human consumption by the Regulation 
(EC) No. 2160/2003.  Control programs consist of 
effective measures to prevent, detect and control 
Salmonella on whole production line in processing of eggs 
mainly at the level of primary production to reduce the 
prevalence of Salmonella and risk to public health. 
Table 1 summarizes the prevalence of Salmonella in 
laying hen flocks in selected EU countries in the period 
2009 – 2013. The study of Salmonella prevalence focuses 
mainly on the serotypes of S. Enteritidis and S. 
Typhimurium. Since during the period 2008 – 2010 went 
three-year period, after which the results were evaluated, 
we present only the results of 2010. 
 In the following section is described a detailed overview 
of the samples examined in the context of the National 
control program for Salmonella infections in laying hen 
flocks of domestic fowl (Gallus gallus) producing eggs for 
human consumption in the Trenčín region and Slovakia 
during the years 2009 – 2013. 
 In 2009, the prevalence of Salmonella at laying hens in 
the Trenčín region was 29.17%, due to the low number of 
samples taken (24), of which 7 samples were observed 
positive. In Slovakia, 263 samples were taken and positive 
prevalence was found at 7.60%. In 2010 in the Trenčín 
region was taken 623 samples and only 5 of them were 
positive (0,80%). A similar prevalence was detected in 
Slovakia, among collected 1491 samples, in 14 positive 
cases the prevalence was determined 0.94%.  
 In 2011, in the Trenčín region under self-control of 
farmers and official controls of hens producing eggs for 
human consumption among 13 samples observed, no 
positive case of Salmonella occurred. In this year a slight 
decrease in the number of human infections in zhe Trenčín 
region was shown. Slovakia confirmed the occurrence of 
Salmonella at two rearings, being 1.14% increase 
compared to 2010. The number of samples taken was up to 
five times lower than in the previous year, which could 
affect the results. The situation in the EU in 2011 
improved, the prevalence of Salmonella in laying flocks 
was 4.2%. Prevalence of serotypes S. Enteritidis and S. 
Typhimurium was 1.5%. Compared to 2010, it represents a 
decrease of 1.7% incidence of all serotypes of Salmonella 
spp. and decrease of 0.4% of two most common serotypes 
of flocks (EFSA Journal, 2012). 
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 The overall prevalence of positive samples at laying hen 
flocks in Slovakia in 2012 was 4.68%. Compared to 
previous year, incidence increased of 2.6% depending on 
the number of samples. According to the EFSA report on 
zoonoses in 2012 the prevalence of Salmonella Enteritidis 
and Salmonella Typhimurium was 1.8%. Compared to 
previous year in Slovakia by the EFSA report on zoonoses 
in 2011, it's an increase.  
 The overall prevalence of positive samples at laying hen 
flocks in Slovakia in 2013 was 1.06%. Compared to 
previous year, this represents a decrease of 3.62% 
depending on the number of samples. 
 In the Czech Republic, according to the EFSA, 
prevalence of Salmonella in rearings of laying hens was 
detected in 2012 at around 2%, of which 1.5% were 
S. Enteritidis and S. Typhimurium and 0.5% were other 
unspecified serotypes. This means a total decrease since 
2005, when the study was done based on the prevalence of 
Salmonella in laying hen flocks in the European Union and 
the Czech Republic ranked the fourth with the percentage 
of Salmonella in laying hen flocks with 65.6% of 
prevalence and 62.5% of serotypes S. Enteritidis and S. 
Typhimurium. Larger percentage of positive occurrence of 
Salmonella spp. in laying hen flocks was in this study 
recorded in Portugal (79.5%), Poland (77.2%), Estonia 
(73.2%) (EFSA Journal, 2013). 
In Poland, from where the most often eggs are imported 
to Slovakia (Jamborová, 2013), was in 2012 the situation 
in the breeding of layer hen similar to the trend of the EU. 
The incidence of Salmonella spp. was 4.3%, and of 
monitored two serotypes was 2.8%, that means a decrease 
in the incidence of 0.9% compared to 2011 (EFSA 
Journal, 2013). 
 As it is shown, in recent years in the Trenčín region has 
been observed the overall decrease in the incidence of 
Salmonella infections in laying hens flocks, but in 
Slovakia as well. The most important role showed the 
adoption of eradication programs and good cooperation of 
the veterinarians, medical doctors and food producers.  
 In terms with the above described trend of decreasing 
incidence of Salmonella in rearings of laying hens and by 
the implementing of national control programs for 
Salmonella infection in broiler chickens and laying hens, 
the next section will be focused on the epidemiological 
analysis of reported human salmonellosis cases in the 
Trenčín region and Slovakia.  
 Salmonellosis (A020) belongs to the diseases with the 
highest morbidity in Slovakia. In the Trenčín region from 
2009, situation with the incidence of human salmonellosis 
is relatively stable and has a decreasing tendency. 
However, when comparing the period before the 
introduction of control programs, such as 2004 – 2007 and 
the current situation, we can see a large decrease in 
occurrence of these infections. While in 2004 there were 
found about 260 cases of salmonellosis per 100000 
inhabitants, in 2013 only 75 cases of salmonellosis per 
100100 inhabitants were confirmed. Total number of 
salmonellosis cases in the Trenčín region, but also in 
 
Figure 1 Prevalence of S. Enteritidis and S. Typhimurium-positive laing hen flocks of Gallus gallus during the 
production period in the EU (2008 – 2012) (EFSA Journal, 2014) 
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Table 1 Overview of Salmonella prevalence (%) in laying hen flocks in selected EU countries (EFSA Journal, 2014) 
 
2009 2010 2011 2012 2013 
Trenčín region: Salmonella spp. 29.17 0.80 0 2.63 6.25 
Slovakia: Salmonella spp. 7.60 0.94 2.08 4.68 1.06 
Czech republic: Salmonella spp. 12.80 3.20 3.20 2.00  
Poland: Salmonella spp. 12.90 7.00 5.50 4.30  
EU: Salmonella spp. 6.70 5.90 4.20 3.20  
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Slovakia is shown in Figure 2. 
 The latest findings published by the EFSA regarding 
zoonoses in the European Union (EU) corroborate the fact 
that salmonellosis remains the most frequently reported 
zoonoses in the EU (Pires et al., 2009; Lahuerta et al., 
2011). Within Europe in 2012 it was reported 91034 
human salmonellosis cases, it is decrease of 4.7% 
compared to 2011. A statistically significant decreasing 
trend in the European Union was seen in the period of  
2008 – 2012 as well. 
 Zeleňáková et al. (2012) analyzed the changes in the 
epidemiology of salmonellosis and campylobacteriosis 
diseases in Slovakia over the past 10 years and evaluated 
them in the context of epidemiological changes comparing 
to the EU. For the period from 2001 till 2010 was reported 
109304 salmonellosis cases in human and 
3 327 cases of Salmonella carriage in Slovakia. They 
focused on more in-depth epidemiological analysis of 
salmonellosis cases in Slovakia in relation to the infection 
agent and the outbreak of disease transmission mechanism, 
age and gender, location and seasonality of disease.   
 The epidemiologic report mapping the year 2014 is still 
not reported and published in the annual Community 
Summary Report, which covers 15 diseases. It can be 
assumed that the number of human salmonellosis cases in 
the EU reported via BSN (Basic Surveillance Network) 
has decreased since 2004. However, there were member 
states with specific variations in trend. Although ten 
countries showed a significant decreasing trend (the 
greatest average annual decline of 28% was observed in 
the Czech Republic), there was still one MS, Malta that 
showed a significant increasing trend. Trends were not 
significant in the rest of 14 countries that reported data on 
Salmonella for the five consecutive years.  
 The incidence of salmonellosis in the Trenčín region is 
not different from those reported by other regions within 
Slovakia. The current situation is due to a strong activity 
of S. Enteritidis, which dominates in the etiology of 
salmonellosis and the number of cases has increased since 
the beginning of the last decade. The second most 
frequently occurring serotype of S. Typhimurium 
accounted for 3% and S. Infantis was 1%. Other serotypes 
occurred only sporadically and usually represent only a 
fraction of a percentage of a total (8%). As it was already 
mentioned, the number of salmonellosis illnesses since 
2001 is gradually declining, but new serotypes of 
Salmonella are still isolated. 
Table 2  Overview of the samples examined in the context of the National control program for Salmonella infection in 
laying hen flocks of domestic fowl (Gallus gallus) producing eggs for human consumption in the Trenčín region and  
Slovakia in the years 2009 – 2013 (own processing). 
 
Year 
Trenčín region Slovakia 
Samples Positive samples  /  % Samples Positive samples  /  % 
2009 24 7 29.17 263 20 7.60 
2010 623 5 0.80 1491 14 0.94 
2011 13 0 0 289 6 2.08 
2012 38 1 2.63 534 25 4.68 
2013 32 2 6.25 282 3 1.06 
Total 730 15 7.77 2 859 68 3.27 
 
 
 
 
Figure 2 The trend of the human salmonellosis incidence in Slovakia as well as in the Trenčín region (2000 – 2014)  
(own processing) 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
A020 (Slovakia) 18128 19511 15840 14186 12657 12055 8784 9241 7336 4519 5175 4133 4973 4033 4378
A020 (Trenčín region) 3038 2642 1960 1550 1512 1861 1092 1462 711 591 581 454 527 483 367
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 The common reservoir of Salmonella spp. is the intestinal 
tract of a wide range of domestic and wild animals which 
result in a variety of foodstuffs covering both food of 
animal and plant origin as sources of infections 
(Montserrat and Yuste, 2010).  
Salmonella spp. is an enteric pathogen associated with 
animal and slaughter hygiene. In the EU, eggs and egg 
products are the most frequently implicated sources of 
human salmonellosis. Meat is also an important source, 
with poultry and pork implicated more often than beef and 
lamb (EFSA Journal, 2008). S. Enteritidis is associated 
primarily with poultry and eggs. It has been observed that 
Salmonella spp. usually persists during chilling  
(D’Aoust-Maurer, 2007; Voetsch et al., 2004).  
 The analysis of single epidemics in the Trenčín region 
according to the place of occurence shows that the most 
salmonellosis cases was detected in private  (usually 
within the family celebrations) but also at firms, schools 
and open forms of catering (inadequate storage 
temperatures, inadequate cooking or cross contamination 
of ready-to-eat food). The most common factors of 
Salmonella transmission were eggs, home and business 
networks, egg products inadequately treated, unpasteurised 
milk, water from individual sources, blended food, 
confectionery, cheese and poultry. Transfer factor has been 
proven by laboratories, but also by epidemiological 
investigation. 
 Overall, in the EU, S. Enteritidis and S. Typhimurium are 
the serovars most frequently associated with human 
illness. Human S. Enteritidis cases are the most commonly 
associated with the consumption of contaminated eggs and 
poultry meat, while S. Typhimurium cases are mostly 
associated with the consumption of contaminated pig, 
poultry and bovine meat (EFSA Journal, 2011).  
 Salmonella was rarely detected in other foodstuffs, such 
as dairy products, fruit and vegetables. Products non-
compliant with EU Salmonella criteria were mainly 
observed in minced meat and meat preparations as well as 
in live molluscs (EFSA Journal, 2014).   
 
 
Figure 3 Regional expansion of human salmonellosis in Slovakia (2009 – 2013) (own processing) 
Note. The percentages show the proportion of the number of diseases in various regions to the total number observed 
in Slovakia. Regions: BA – Bratislava; TT – Trnava;  NR – Nitra; TN – Trenčín; BB – Banská Bystrica; KE – Košice; 
PO – Prešov; ZA – Žilina  
 
Table 3 The most frequent factors of Salmonella transmission in the Trenčín region (2009 – 2013) (own processing). 
Age Agens - Salmonella 
Factors 
1 2 3 4 
2009 Enteritidis, Typhimurium Domestic eggs 
Poultry, meat 
products 
Fast food Confectionery 
2010 Enteritidis, Typhimurium 
Eggs from the 
supermarket 
Meat products Mixed food Ice cream 
2011 Enteritidis Egg products Poultry Fast food Ice cream 
2012 Enteritidis, Typhimurium Domestic eggs Meat products Fast food Confectionery 
2013 
Enteritidis, 
Bovismorbificans  
Domestic eggs Milk products Milk products Fast food 
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 Investigations of geographical localization of infections 
show that salmonellosis was reported in all regions of 
Slovakia (Fig. 3). However it should be noted that slightly 
higher incidence of salmonellosis has been reported in the 
Eastern Slovakia. It can be assumed that it is due to more 
traditional rural way of life regarding the preference of 
eggs produced in the local farms. Zeleňáková et al. (2012) 
analyzed occurence of human salmonellosis in Slovakia 
(2001 – 2010) from geographical aspect and by the 
Sheffe´s analysis observed homogeneous groups with 
statistically significant differences. 
 Salmonellosis infections in the Trenčín region  
(2009 – 2013) were reported in each age group (Table 4), 
while the highest number of 662 was recorded for 0 – 4 
year old (age-specific morbidity 477/100000). For more 
in-depth statistical analysis was used the Wilcoxon signed-
rank test (Table 4). At the age range of 0 – 4 years, it was 
found very high statistically significantly difference 
compared to other categories. The results confirmed that 
the formation of salmonellosis is higher in risk groups - 
newborns, infants and people with lower immunity, 
respectively people with decreased gastric acidity, whose 
infection is sufficient due to substantially lower amount of  
micro-organisms (the infection dose is 10
6 – 109 of live 
microorganisms in 1 g of contaminated food). 
 Considering the year occurence, salmonellosis occurred 
with the highest incidence from May to September over 
the period of 2003 – 2009 in the Trenčín region. We 
focused on more in-depth epidemiological analysis of 
salmonellosis cases in Trenčin region during years  
2000 – 2014 in relation to seasonality. The existence of 
differences in the incidence of salmonellosis in different 
Table 4 Verification of differences in the incidence of salmonellosis in the Trenčín region (2000 – 2014) for the factor 
„Age“ with the Wilcoxon signed-rank test (own processing). 
 
Age 65+ 55-64 45-54 35-44 25-34 20-24 15-19 10-14 5-9 
65+ - - - - - - - - - 
55-64 ** - - - - - - - - 
45-54 NS ** - - - - - - - 
35-44 * ** *** - - - - - - 
25-34 ** ** *** ** - - - - - 
20-24 * NS *** *** *** - - - - 
15-19 NS * ** *** *** ** - - - 
10-14 NS * NS ** *** ** * - - 
5-9 *** *** ** * * *** ** *** - 
0-4 *** *** *** *** *** *** *** *** *** 
NS – non significant different, *p <0.05 - significant different, ** p <0.01 - high signifficant different, *** p <0.001 - very 
high significant different 
 
Table 5  Verification of differences in the incidence of salmonellosis in the Trenčín region (2000 – 2014) for the factor 
Seasonality  with the Wilcoxon signed-rank test (own processing). 
 
Month January February March April May June July August September October November 
January - - - - - - - - - - - 
February ** - - - - - - - - - - 
March NS * - - - - - - - - - 
April NS *** * - - - - - - - - 
May *** *** ** ** - - - - - - - 
June *** *** ** *** NS - - - - - - 
July *** *** ** *** NS NS - - - - - 
August *** *** *** *** * * * - - - - 
September *** *** ** *** * * * NS - - - 
October *** *** ** ** NS NS NS * *** - - 
November ** ** ** * NS * * * ** * - 
December NS NS NS * ** *** *** *** *** *** ** 
NS – non significant different, *P<0.05 - significant different,  
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months of the year we performed using the the Wilcoxon 
signed-rank test (Table 5). We can state that the months of 
May, June, July and August were very high statistically 
significantly different compared to others. 
 By Zeleňáková et al. (2012) during the years  
2001 – 2010 in summer months, the incidence of 
Salmonella spp. ranged from 54% (2009) to 65.07% 
(2010) in Slovakia. Very interesting was the year of 2008, 
when the most infected cases were detected in February 
and March that was associated with rapid warming and 
favorable conditions for multiplication of microorganisms.  
Regarding the EU situation, the number of human 
salmonellosis was stable over the five-year period, but the 
incidence was always higher during the summer months. 
This could be due to a seasonal effect that has not been 
addressed through traditional Salmonella control programs 
for food and animals (Lahuerta et al., 2011). The 
incidence of salmonellosis especially in the warmer 
months is conditional upon the most food-borne zoonotic 
diseases benefiting fom the higher temperatures. Their 
optimum growth temperature is around 37 °C. In the 
summer season comes to faster food spoilage, especially in 
non-compliance with time and temperature during 
transportation and storage. When supplying raw materials 
to processing services the time plays an important role. 
Food contamination can be caused by humans too when a 
poor personal hygiene is observed (Kangas et al., 2007).  
Ambient temperature may influence people’s behaviour, 
which in turn may affect the chance of a foodborne illness 
occurring. For example, increased temperature may lead to 
elevated consumption of raw foods such as fruit and salad  
(at risk of cross-contamination), and higher temperatures 
may encourage riskier cooking practices such as 
barbecuing. Finally, warmer temperatures may lead to 
increased outdoor recreational activity which may make it 
more likely that people will be exposed to environmental 
sources of the relevant gastrointestinal pathogens. 
Although these illnesses are not strictly ‘foodborne’, 
routine surveillance data cannot readily distinguish 
between these illnesses and those which are foodborne 
(Tam et al., 2003). 
 
CONCLUSION 
Over the past 20 years, there has been a major change in 
the epidemiology of salmonellosis. A lot of factors have 
contributed to the change, including genetic factors, host 
susceptiblity, antimicrobial resistance and a substantial 
increase in international travel and in globalization of food 
trade. Common reservoir of Salmonella is the intestinal 
tract of a wide range of domestic and wild animals which 
result in a variety of foodstuffs covering both food of 
animal and plant origin as sources of infections. 
Transmission often occurs when organisms are introduced 
in food preparation areas and are allowed to multiply in 
food, e.g. due to inadequate storage temperatures, 
inadequate cooking or cross contamination of ready-to-eat 
food. In the EU, eggs and egg products are the most 
frequently implicated sources of human salmonellosis. 
Although in all EU countries, since 2008, health 
programs have been established to reduce the number of 
Salmonella positive laying flocks, eggs and poultry meat 
are the most common sources of human salmonellosis. In 
recent years in the Trenčín region the overall decrease in 
the incidence of Salmonella infections in laying hen flocks 
has been observed, and in Slovakia as well. The most 
important role showed the adoption of eradication 
programs and good cooperation of the veterinarians,  
medical doctors and food producers. In Slovakia with 
5424925 inhabitants (as reported in 31.12.2009), the 
epidemiological situation in the incidence of human 
salmonellosis is relatively favorable, but still is important 
very close collaboration between human and veterinary 
health authorities. There is a need to maintain effective 
surveillance and control programs, including reliable and 
sufficiently discriminative methods with rapid turn-around 
times, for providing epidemiological information on 
foodborne illness outbreaks and so reducing the prevalence 
of pathogens. This requires a collective effort by public 
health authorities. 
 
REFERENCES 
Angelovičová, M., Kliment, M., Mrázová, Ľ., Tkáčová, J., 
Kráľ, M., Alfaig, E., Lopašovský, Ľ. 2012. The effect of 
reduction concentrations of the broiler chickens per unit area 
on the final live weight and production economics. 
Potravinarstvo. vol. 6, no. 2, p. 1-8. 
http://dx.doi.org/10.5219/198 
Angelovičová, M., Mellen, M., Zdechovanová, J. 2013 a. 
Applying the principles of welfare and a quality of production 
in the organic farm of the laying hens.  Potravinarstvo. vol. 7, 
no. 1, p. 120-129. http://dx.doi.org/10.5219/298 
Angelovičová, M., Alfaig, E., Král, M., Tkáčová, J. 2013 b. 
The effect of the probiotics bacillus subtilis (pb6) on the 
selected indicators of the table eggs quality, fat and 
cholesterol. Potravinarstvo. vol. 7, no. 1, p. 80-84. 
http://dx.doi.org/10.5219/271 
Clarkson, L. S., Tobin-D'angelo, M., Shuler, C., Hanna, S., 
Benson, J., Voetsch, C. 2010. Sporadic Salmonella enterica 
serotype Javiana infections in Georgia and Tennessee: a 
hypothesis-generating study. Epidemiol.  Infect.,  
vol. 138, no. 3, p. 340-346. 
http://dx.doi.org/10.1017/S0950268809990586  
PMid:19723360 
Commission Regulation (EU) No. 517/2011 implementing 
Regulation (EC) No. 2160/2003 of the European Parliament 
and of the Council as regards a Union target for the 
reduction of the prevalence of certain Salmonella serotypes in 
laying hens of Gallus gallus and amending Regulation (EC) 
No. 2160/2003 and Commission Regulation (EU) No. 
200/2010.  
Commission Regulation (EC) No. 1177/2006 implementing 
Regulation (EC) No. 2160/2003 of the European Parliament 
and of the Council as regards requirements for the use of 
specific control methods in the framework of the national 
programmes for the control of Salmonella in poultry. 
Cwiková, O., Nedomová, Š. 2014. Microbiological quality 
of egg liquid products. Potravinarstvo. vol. 8, no. 1,  
p. 114-118. http://dx.doi.org/10.5219/351 
D’aoust, J. Y., Maurer, J., 2007. Salmonella species. Food 
microbiology. Fundamentals and frontiers 3
rd
 ed. Doyle, M. 
P., Beuchat, L. R. (Eds.). Washington, DC: ASM, p. 187-236.  
Dev, S. R. S., Keklik, N. M., Demirci, A., Raghavan, G. S. 
V. 2013. Microbiological safety and decontamination of 
chicken eggs. Eggs: Nutrition, Consumption and Health.  
p. 129-161. [cit. 2013-12-05] Available at: 
Potravinarstvo
®
 Scientific Journal for Food Industry 
 
Volume 9 235  No. 1/2015 
https://www.novapublishers.com/catalog/product_info.php?pr
oducts_id=22651 
EFSA Journal, 2008. Scientific opinion of the Panel on 
Biological Hazards on a request from the European 
Commission on A quantitative microbiological risk 
assessment on Salmonella in meat: source attribution for 
human salmonellosis from meat. 625, p. 1-32.  
[cit. 2015-03-05] Available at: 
http://www.efsa.europa.eu/en/scdocs/doc/625.pdf 
EFSA JOURNAL. 2011. The European Union Summary 
Report on Trends and Sources of Zoonoses, Zoonotic Agents 
and Food-borne Outbreaks in 2009, Salmonella, vol. 9, no. 3, 
p. 22-107. http://dx.doi.org/10.2903/j.efsa.2011.2090 
EFSA JOURNAL. 2012. The European Union Summary 
Report on Trends and Sources of Zoonoses, Zoonotic Agents 
and Food-borne Outbreaks in 2010, Salmonella, vol. 10,  
no. 3, p. 22-111. http://dx.doi.org/10.2903/j.efsa.2012.2597 
EFSA JOURNAL. 2013. The European Union Summary 
Report on Trends and Sources of Zoonoses, Zoonotic Agents 
and Food-borne Outbreaks in 2011, Salmonella, vol. 11,  
no. 4, p. 19-73. http://dx.doi.org/10.2903/j.efsa.2013.3129 
EFSA JOURNAL. 2014. The European Union Summary 
Report on Trends and Sources of Zoonoses, Zoonotic Agents 
and Food-borne Outbreaks in 2012, Salmonella, vol. 12,  
no. 2, p. 20-98. http://dx.doi.org/10.2903/j.efsa.2014.3547 
Englmaierová, M., Tůmová, E. 2007. Kvalita vajec v 
závislosti na systému ustájení (Egg quality depending on 
housting system). Náš chov. vol. 7, no. 67, p. 76-80. 
Government Regulation Slovak republic No 626/2004 Z. z. 
the monitoring of zoonoses and zoonotic agents. 
Jamborová, M. 2012. Hydina a vajcia. Situačná a 
výhľadová správa k 31. 12. 2011. (Poultry and eggs. Situation 
and Outlook report) 2012 [online] Bratislava: VÚEPP.  
[cit. 2014-03-27]. p. 27. ISSN 1338-7884. Available at: 
http://www.vuepp.sk/dokumenty/komodity/2012/hydina.pdf 
Kangas, S., Lyytikäinen, T., Peltola, J., Ranta, J., Maijala, 
R. 2007. Cost of two alternative Salmonella control policies 
in Finnish broiler production. Acta Vet. Scand. vol. 49, no. 35, 
p. 1-8. http://dx.doi.org/10.1186/1751-0147-49-35  
Lahuerta, A., Westrell, T., Takkinen, J., Boelaert, F., Rizzi, 
V., Helwigh, B., Borck, B., Korsgaard, H., Ammon, A., 
Mäkelä, P. 2011. Zoonoses in the European Union: origin, 
distribution and dynamics - the EFSA-ECDC summary report 
2009. Euro Surveill. vol. 16, no. 13,  
[cit. 2011-09-16] Available at: . 
http://www.eurosurveillance.org/images/dynamic/EE/V16N1
3/art19832.pdf 
Latimer, H. K., Marks, H. M., Coleman, M. E., Schlosser, 
W. D., Golden, N. J., Ebel, E. D., Kause, J., Schroeder, C. M. 
2008. Evaluating the effectiveness of pasteurization for 
reducing human illnesses from Salmonella spp. in egg 
products: results of a quantitative risk assessment. Foodborne 
Pathog. Dis. vol. 5, no 1, p. 59-68. 
http://dx.doi.org/10.1089/fpd.2007.0041  PMid:18260816 
Medveď, J., Angelovičová, M. 2010. Quality of broiler´s 
production on the farm in the application of welfare. 
Potravinarstvo. vol. 4, no. 4, p. 44-47. 
http://dx.doi.org/10.5219/65  
Mirmomeni, M. H., Naderi, S., Hosseinzadeh Colagar, A., 
Sisakhtnezhad, S. 2009. Isolation of Salmonella Enteritidis 
Using Biochemical Tests and Diagnostic Potential of SdfI 
Amplified Gene. Research Journal of Biological Sciences. 
vol. 4,  p. 656-661. [cit. 2015-03-05] Available at: 
http://www.medwelljournals.com/fulltext/?doi=rjbsci.2009.65
6.661 
Montserrat, M. M., Yuste, J. 2010. Emerging Bacterial 
Pathogens in Meat and Poultry: An Overview. Food and 
Bioprocess Technology. vol. 3, no. 1, p. 24-35. 
http://dx.doi.org/10.1007/s11947-009-0189-8 
Nabila, H., Maillart, G., Garénaux, A., Jugiau, F., Federighi, 
M., Cappelier, J. M. 2010. Adhesion Ability of 
Campylobacter jejuni to Ht-29 Cells Increases with the 
Augmentation of Oxidant Agent Concentration. Current 
Microbiology. vol.  61, no. 6, p. 500-505. 
http://dx.doi.org/10.1007/s00284-010-9644-z 
Németh, C., Mráz, B., Friedrich, L., Suhajda, A., Janzsó, B., 
Balla, C. 2011. Microbiological measurements for the 
development of a new preservation procedure for liquid egg. 
Czech J. Food Sci. vol. 29, p. 569-574. [cit. 2013-12-02].  
http://www.agricultureJournals.cz/publicFiles/51685.pdf 
Pires, S. M., Evers, E. G., Van Pelt, W., Ayers, T., Scallan, 
E., Angulo, F. J., Havelaar, A., Hald, T. 2009. Attributing the 
Human Disease Burden of Foodborne Infections to Specific 
Sources. Foodborne Pathog. Dis. vol. 6, no. 4, p. 417-424. 
http://dx.doi.org/10.1089/fpd.2008.0208 
Regulation (EC) No 2160/2003 of the European Parliament 
and of the Council of 17 November 2003 on the control of 
Salmonella and other specified food-borne zoonotic agents 
STN EN ISO 6579:2002  Microbiology of food and animal 
feeding stuffs - the Horizontal method for the detection of 
Salmonella spp.  
Tam, C. C., Rodrigues, L. C., O’brien, S. J. 2003. The study 
of infectious intestinal disease in England: what risk factors 
for presentation to general practice tell us about potential for 
selection vias in case-control studies of reported cases of 
diarrhoea. International Journal of Epidemiology. vol. 32,  
no. 1, p. 99-105. http://dx.doi.org/10.1093/ije/dyg007 
Voetsch, A. C. 2004. FoodNet estimate of the burden of 
illness caused by nontyphoidal Salmonella infections in the 
United States. Clinical Infectious Diseases. vol. 38, no. 3,  
p. 127-134. http://dx.doi.org/10.1086/381578 
Zákon č. 39/2007 Z.z. o veterinárnej starostlivosti (Act. 
39/2007 Coll. on veterinary care). [cit. 2014-03-27] Available 
at: http://www.svssr.sk/legislativa/zakon_39_2007.asp 
Zeleňáková, L., Žiarovska, J., Kračmar, S., Mura, L., 
Kozelová, D., Lopašovsky, Ľ., Kunová, S., Tináková, K. 
2012. Application of epidemiolgical information system 
(epis) in the Slovak republic within the surveillance of 
salmonellosis and campylobacteriosis outbreaks in the 
european union (2001–2010).  Acta universitatis agriculturae 
et silviculturae mendelianae brunensis. vol. 60, no. 1,  
p. 45-48. http://dx.doi.org/10.11118/actaun201260010189 
Žiarovská, J., Fernández, Eloy C., Millela, L. 2013. A 
revised ITS nucleotide sequence gives a specifity for 
Smallanthus sonchifolius (Poepp. and Endl.) and its products 
identification. Genetika. vol. 45, p. 217-226. 
http://dx.doi.org/10.2298/GENSR1301217Z 
 
Contact adress 
MVDr. Ľubomír Lopašovský, PhD., Slovak University 
of Agriculture in Nitra, Faculty of Biotechnology and 
Food Sciences, Department of Food Hygiene and Safety, 
Tr. A. Hlinku 2, 949 76 Nitra, Slovakia, E-mail: 
lubomir.lopasovsky@uniag.sk 
doc. Ing. Lucia Zeleňáková, PhD., Slovak University of 
Agriculture in Nitra, Faculty of Biotechnology and Food 
Sciences, Department of Food Hygiene and Safety, Tr. A. 
Hlinku 2, 949 76 Nitra, Slovakia, E-mail: 
lucia.zelenakova@uniag.sk 
Potravinarstvo
®
 Scientific Journal for Food Industry 
 
Volume 9 236  No. 1/2015 
doc. Ing. Martina Fikselová,  PhD., Slovak University of 
Agriculture in Nitra, Faculty of Biotechnology and Food 
Sciences, Department of Food Hygiene and Safety, Tr. A. 
Hlinku 2, 949 76 Nitra, Slovakia, E-mail: 
martina.fikselova@uniag.sk 
Ing. Alica Bobková, PhD., Slovak University of 
Agriculture in Nitra, Faculty of Biotechnology and Food 
Sciences, Department of Food Hygiene and Safety, Tr. A. 
Hlinku 2, 949 76 Nitra, Slovakia, E-mail: 
alica.bobkova@uniag.sk 
Ing. Simona Kunová, PhD., Slovak University of 
Agriculture in Nitra, Faculty of Biotechnology and Food 
Sciences, Department of Food Hygiene and Safety, Tr. A. 
Hlinku 2, 949 76 Nitra, Slovakia, E-mail: 
simona.kunova@uniag.sk 
Ing. Marek Bobko, PhD., Slovak University of 
Agriculture in Nitra, Faculty of Biotechnology and Food 
Sciences, Department for Evaluation and Processing of 
Animal Products, Tr. A. Hlinku 2, 949 76 Nitra, Slovakia, 
E-mail: marek.bobko@uniag.sk 
Ing. Marek Šnirc, Slovak University of Agriculture in 
Nitra, Faculty of Biotechnology and Food Sciences, 
Department of Food Hygiene and Safety, Tr. A. Hlinku 2, 
949 76 Nitra, Slovakia, E-mail: marek.snirc@uniag.sk 
 
 
 
